INTRODUCTION
============

Upper gastrointestinal hemorrhage is one of the life-threatening complications resulted from portal hypertension. Development of gastroesophageal varices and variceal hemorrhage are the most direct consequence of portal hypertension.^[@B1]^ When variceal bleeding is suspected, patients should be hemodynamically stabilized, vasopressors, antibiotic^[@B2],[@B3]^ and endoscopic therapy^[@B4]^ can be performed to control the hemorrhage. However, when medical or endoscopic control of bleeding was not achievable, surgical procedures are needed.^[@B5]^

Splenectomy with periesophagogastric devascularization is often performed for the patients with upper gastrointestinal bleeding resulted from portal hypertension. In terms of operation opportunity, many scholars suggested the elective operation should be performed because the emergency operation can increase the mortality and incidence of complications.^[@B6]^ The hemorrhagic shock and organs hypoperfusion may result in the mortality during emergency operation as high as 30%.^[@B7]^ Conversely, some scholars advocated the upper gastrointestinal hemorrhage should be treated using emergency operation, because the acute bleeding may aggravate shock, damage liver and renal function, and lead to a more higher mortality^[@B8]^ if the patients can't avoid the surgical management at last. To the best of our knowledge, up to now, no agreement is reached on the selection of operation opportunity for the treatment of upper gastrointestinal bleeding resulted from portal hypertension.

Therefore, in the current study, we retrospectively reviewed 219 patients of upper gastrointestinal hemorrhage resulted from portal hypertension treated using emergency or elective operation between Jul 2002 and Aug 2010. The aim of the current study was 1) To compare the clinical outcomes of emergency operation and elective operation; 2) To help surgeons make strategies for the treatment of upper gastrointestinal bleeding resulted from portal hypertension.

METHODS
=======

***General data:***Two hundred and nineteen patients of upper gastrointestinal hemorrhage resulted from portal hypertension treated in our hospital from July 2002 to August 2010 were reviewed retrospectively. The data including patient's age, medical history, hospital stay, hospital cost, postoperative complications, wound infection, postoperative rebleeding, subphrenic infection and mortality rate were collected. The current study was approved by the ethics committee of our hospital.

Our study population consisted of patients diagnosed with upper gastrointestinal hemorrhage resulted from portal hypertension and treated in emergency or elective operation, and the cases of upper gastrointestinal hemorrhage resulted from other reasons were excluded. In 219 cases, 139 cases were male and 80 female, with a mean age of 48.9 years old (ranged from 31 to 81 years old). One hundred and fifty-three cases were included in the group of elective operation and 66 in the group of emergency operation. According to Child classification, 88 cases were Grade A, 45 were grade B and 20 were Grade C in the group of elective operation; 36 cases were grade A, 19 were grade B and 11 were Grade C in the group of emergency operation. There is no significant difference in medical history, age, gender and classification between the two groups.

***Operative methods:***The following surgery was performed as described in detail by Zhang.^[@B9]^ Under general anesthesia, a left subcostal incision was used to perform the routine splenectomy, then the right gastric vein was disconnected near the gastric angular incisura, followed by the disconnection of the gastric branch of the right gastric vein as well as the branches of the gastric coronary veins. The esophageal branch was disconnected and suture-ligated up to 7-9 cm of the esophageal inferior segment, followed by the disconnection of the high esophageal branch. The gastric posterior veins, short gastric veins and the left subphrenic vein were ligated with sutures. In addition, the left gastric artery, left gastroepiploic artery, gastric posterior artery and left subphrenic artery were also disconnected.

***Statistical Analysis:***Statistical analysis was performed using SPSS17.0 (SPSS Inc., Chicago, IL, USA). Depending on the characteristics of the variables being compared, independent 2-sample t test was applied to compare the difference of measurement data between two groups, a chi-square test were used to compare the difference of enumeration data between two groups. A probability value of \< 0.05 was considered to indicate statistical significance.

RESULTS
=======

***Postoperative complications:***The details of the complications in two groups are listed in [Table-I](#T1){ref-type="table"}. 17 cases (11.1%) suffered from complications in group of elective operation and 11 cases (16.7 %) in group of emergency operation (p\>0.05). In the group of elective operation, the complication rate in patients with Grade A, B and C is 6.8%, 8.9% and 35%, in group of emergency operation is 5.6%, 10.5% and 54.5%, respectively. No significant difference in complication rate was found in patients with the same classification between the two groups (p\>0.05), but the complication rate in patients with Grade C is significantly higher than that in patients with Grade A or B in each group (p\<0.05).

***Postoperative mortality:***The mortality of two groups is listed in [Table-II](#T2){ref-type="table"}. No patients with Grade A died. In the group of elective operation, four patients with grade B and three patients with grade C died. In the group of emergency operation, two patients with Grade B and four patients with Grade C died. The cause of death is blood loss and DIC in three cases, multiple system organ failure in four cases and hepatic failure in six cases. The Grade B patients have the similar mortality in two groups (p\>0.05). The group C patients have a higher mortality in the group of emergency operation than elective operation, but no significant difference was found (p\>0.05). In addition, the mortality in Grade C patients is higher than that in Grade B patients in both groups, while no significant difference was found(p\>0.05).

***Hospital stay and cost:***The mean hospital stay in the group of emergency operation is 11.8±4.9 days and hospital cost is 16787.80± 5491.67 yuan; while in the group of elective operation, the mean hospital stay is 19.7±5.3 days and hospital cost is 23019.87±6982.03 yuan. The mean hospital stay and cost in the group of elective operation are significantly higher than those in the group of emergency operation (p\<0.05).

DISCUSSION
==========

In the current study, we performed a retrospective review of our experience in the treatment of upper gastrointestinal hemorrhage resulted from portal hypertension, to help general surgeons better determine the treatment strategy of the fatal condition.

###### 

The complications after surgery in two groups

  *Complications*              *Elective operation*       *Emergency operation*              
  ---------------------------- ---------------------- --- ----------------------- -- --- --- ---
  Subphrenic infection         1                      1   1                          0   0   2
  Pleural effusion             0                      0   0                          1   0   0
  Wound infection              2                      1   0                          0   1   0
  Intraperitoneal hemorrhage   1                      0   2                          0   0   1
  Ascites                      0                      0   1                          1   0   1
  Portal thrombosis            2                      1   0                          0   0   0
  Hepatic failure              0                      1   3                          0   1   2

###### 

The mortality of elective operation and emergency operation

                        *Grade A*   *Grade B*   *Grade C*
  --------------------- ----------- ----------- -----------
  Elective operation    0           8.9%        15%
                        0/88        4/45        3/20
  Emergency operation   0           10.5%       36.4%
                        0/36        2/19        4/11

In terms of the treatment of upper gastrointestinal hemorrhage resulted from portal hypertension, the initial approach is a combination of vasoactive drugs, antibiotics and endoscopic therapy.^[@B10]^ However, sometimes these methods can not resolved the problems completely. The use of balloon tamponade, as only a bridging procedure, has been performed by some surgeons, while its serious drawback such as necrosis, rupture of the esophagus and aspiration pneumoniathe, should only be applied by an experienced physician under fluoroscopic control.^[@B5]^ The current study demonstrated that the patients with Grade A or B treated using emergency operation presented the similar mortality and complication rate as those treated using elective operation. As a result, we suggest that when the bleeding can't be controlled, emergency operation should be performed as soon as possible for patients with Grade A or B, which is important to save the lives. In addition, we found, in the current study, the mean hospital stay and cost in the group of elective operation are significantly higher than those in the group of emergency operation, which is also the advantage of emergency operation.

Moreover, in the current study, we found the patients with Grade C presented with 35% and 54.5% of complication rate, and 15% and 36.4% of mortality in the group of elective and emergency operation respectively. The death and complication rate in patients with Grade C are higher than those in Grade A or B, demonstrating that the survival of patients who have undergone surgery is dependent on liver function.^[@B5]^ In the viewpoints of Tiuca and Sztogrin, the patients with esophageal varices usually have severe liver disease and thus suffer from poor nutrition, blood clotting disorders or encephalopathy, all of which can adversely affect morbidity and mortality.^[@B11]^ Bari and colleagues advocated the efficacy of surgery may vary depending on the severity of liver disease and the risk of surgical failing is very high in patients with Grade C.^[@B1]^ In addition, we found in the current study, the death and complication rate in patients with Grade C is higher in the group of emergency operation than those in the group of elective operation, which confirmed the viewpoints of the above authors. Although the difference has no significance, which may be contributed to the small sample size of grade C patients, we can conclude from the current study that the emergency operation may result in a higher risk for the patients with Grade C.

Some authors have suggested previously that the patients with poor liver function should not be operated because of high operative mortality^[@B12]^, as operation may damage the liver function further. However, in our opinion, with the development of perioperative treatment and emergency operation, we advocate that emergency operation for Grade C patients should also be performed immediately if acute gastroesophageal variceal bleeding can't be controlled by conservative treatment, and if the patients have no contraindications.

Consequently, we concluded from the current study that the patients with Grade A or B treated using emergency operation have similar clinical outcomes as those treated using elective operation, but emergency operation may result in higher rate of death and complication in patients with Grade C, and surgeons should select proper operation opportunity according to the specific conditions and operation indications of patients. Our study has its limitations. The sample size was relatively small, especially in patients with Grade C. We believe our conclusion may be more convictive if a large scale, clinical control trial is performed on the issue. Subsequently, more study need to be carried out in the future.
